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(54) THERMAL STORAGE MATERIALS-HOLDING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate occurrence of a gap between a 
thermal storage material and a housing for containing the material by 
disposing a filler having a flowability at a high temperature and being fixable 
or highly sticky at a low temperature between the housing and the material. 

SOLUTION: A thermal storage material 2 is charged in a media container 5 
of a thermal storage material 3. And, a filler 7 is associated with a gap 
between the material 2 and the container 6 of a housing therearound. The 
filler 7 has a suitable flowability at a high temperature and is solidified or 
highly sticky at a low temperature. As the filler 7, for example, an adhesive, 
a binder, a hardener, a heat resistant adhesive containing a filler or the like, 
etc., can be used. Specifically, as the filler, an alkali metal silicate such as a 
water glass, a potassium silicate or the like, a phosphate such as a metal 
phosphate added with an inorganic filler or the like, or heat resistant 
adhesive such as a colloidal silica or the like can be used. For example, the 
water glass, the potassium silicate or a mixture of them with other 
composition is preferably used. 
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NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Maintenance structure of the heat-regenerative element characterized by having arranged the filler which has 
a moderate fluidity at an elevated temperature, and has solidification thru/or high adhesiveness at low temperature in the 
structure of making a heat-regenerative element holding in housing between said housing and said heat-regenerative 
elements. 

[Claim 2] Said filler is the maintenance structure of the heat-regenerative element according to claim 1 characterized by 
being the mixture of water glass, a potassium silicate or these, and other constituents. 
[Claim 3] Said filler is the maintenance structure of the heat-regenerative element according to claim 1 or 2 
characterized by infiltrating glass fiber and being arranged. 

[Claim 4] Said heat-regenerative element is the maintenance structure of a heat-regenerative element given in either of 
claims 1-3 characterized by being the set of the piece of a rectangle accumulation material block of the shape of a 
honeycomb which forms the linear minimum passage, or a capillary-like the piece of an accumulation material block. 
[Claim 5] Said heat-regenerative element is the maintenance structure of a heat-regenerative element given in either of 
claims 1-3 characterized by having joined the sector piece of a honeycomb-like accumulation material block, and 
accomplishing with a cylindrical shape. 

[Claim 6] Said housing really which has the converging section to which it is arranged ahead and passage is extracted 
rather than the media stowage and it which hold said heat-regenerative element, and the flange arranged in back consists 
of the heat-regenerative element case of the method of a cylinder of shaping. Maintenance structure of a heat- 
regenerative element given in either of claims 1-5 characterized by being the cartridge format which made possible 
burner components or the seal between furnace bodies in said flange, and enabled wearing of said heat-regenerative 
element said whole heat-regenerative element case. 

[Claim 7] Said heat-regenerative element is the maintenance structure of the heat-regenerative element according to 
claim 1 to 6 characterized by making the filler which has a moderate fluidity at an elevated temperature with said 
housing in the field which counters, and has solidification thru/or high adhesiveness at low temperature at least adhere 
beforehand. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the maintenance structure in housing of a heat-regenerative element. 
Furthermore, when it explains in full detail, this invention relates to the suitable heat-regenerative element maintenance 
structure for maintenance of the heat-regenerative element of the shape of the shape of a honeycomb which has the 
passage of a heat-regenerative element, especially a large number, and a capillary. 

[0002] In addition, all shall be included although a fireproof heat insulator surrounds with housing the thing which holds 
heat-regenerative elements, such as metal casing and the wind box where it was lined, and a burner tile (burner throat), 
or a heat-regenerative element in this specification. Moreover, on these specifications, the accumulation playback type 
burner which repeats an accumulation-heat dissipation cycle is preferably called a RIJIENE burner to a high period from 
20-30 seconds, or it less than 60 seconds for a short time, for example. 
[0003] 

[Description of the Prior Art] By the conventional RIJIENE burner, it is prepared so that a heat-regenerative element 
(called a heat-regenerative element) may be dedicated to the heat-resistant metal case of a cartridge, and it may be 
connected out of a burner or interior may be carried out to an air throat. For example, in the case of the RIJIENE burner 
as shown in (A) of drawing 7 , after storing a heat-regenerative element 102 in the metal casing (it is called housing 
below) 101 of the cube type lined with the heat insulator, it connects with the wind box 103 of the same configuration, 
and it is connected as this wind box 103 is further compared to the burner tile 104 made from refractories. In this case, 
since it is destroyed or divided when are loaded with the heat-regenerative element 102 without the clearance and a 
heat-regenerative element 102 carries out thermal expansion of between a heat-regenerative element 102 and housing 
101, it cannot load with a heat-regenerative element 102 without a clearance. On the other hand, if a clearance occurs 
around a heat-regenerative element 102, the fluids with which pressure loss passes through that compared with the 
passage and the eel hole in a heat-regenerative element since it is far small will increase in number overwhelmingly. For 
this reason, while temperature efficiency falls, big dispersion will arise in the through put of a fluid, a extreme 
temperature difference will occur in a heat-regenerative element (when it is exhaust gas, it is hot in the place with much 
through put, and few places are comparatively cold), and the crack based on thermal stress will be caused. 
[0004] Then, in order to prevent the clearance between housing 101, permitting the thermal expansion of a heat- 
regenerative element 102, glass fiber 106 is twisted around the surroundings of a heat-regenerative element, and it loads 
into housing 101, and he fills up the clearance between a heat-regenerative element 102 and housing 101 with glass 
fiber 106, and is trying to hold it. Moreover, when it constitutes the heat-regenerative element of required magnitude 
from many pieces of a block, the piece of a block is densely accumulated by the expert in housing lined with glass fiber. 

[0005] Furthermore, since it ties between a burner tile 104 and a wind box 103 and a part 105 arises, a seal is needed. 
And since it has become the almost same about temperature as the inside of a furnace, for example, 1000 degrees C, or 
more than it in the part to which a seal is given, the fireproof sealant of a high temperature service must be used. In 
addition, since coefficient of thermal expansion differs, it cannot connect firmly by a bolt stop etc. in the burner tile 104 
which consists of refractories, and the wind box 103 of metal [ outer shell ]. Then, it connects with extent which high- 
temperature-service sealants, such as ceramic fiber textiles, are made to intervene, and is compared. Moreover, as shown 
in (B) of drawing 7 depending on the case, it is installed only by comparing directly metal casing (it being called 
housing below) 101' which stored the heat-regenerative element 102 which twisted glass fiber 106. In addition, 
agreement 105' is a connector part. 

[0006] Even if it was such a fixed approach, since the supply pressure of a combustion air was low voltage 
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comparatively, generally by the conv^fcnal burner, it did not become the problen^^ the leakage of air was big. 
[0007] W ~ 

[Problem(s) to be Solved by the Invention] However, the time of according to this heat-regenerative element 
maintenance structure it being exposed to hot (about 1000-1300 degrees C) exhaust gas and a low-temperature (about 
20-30 degrees C) combustion air by turns for a short time, and repeating expansion and contraction, Glass fiber 106 
setting according to secular change A lifting, The situation where make the flow (short pass) of the air which is made to 
generate a clearance between the surrounding housing 101 of a heat-regenerative element 102, and passes through the 
perimeter of a heat-regenerative element 102 to it, or exhaust gas increase at the time of contraction, and a heat- 
regenerative element 102 is not fully used for it is caused, or there is a possibility of producing a crack with a extreme 
temperature difference. Therefore, frequent exchange of glass fiber 106 or a heat-regenerative element 102 is needed, 
and a maintenance is not easy. 

[0008] Moreover, it has risen to surface as a problem that the short pass within the leakage and housing in connector 
partial 105,105' between the burner tile 104 which did not become a problem until now, and housing 101,101' is very 
big. That is, as a result of this invention person's etc. inquiring about reduction of NOx, high speed, for example, when 
supplying a combustion air into a furnace by 100 - 120 m/s preferably, it came to carry out the knowledge of 60 or more 
m/s of the things for which NOx can be reduced rapidly. However, although a supply pressure must be made higher than 
before in order to accelerate a combustion air, it will become the problem which will promote and cannot disregard the 
leakage of the air or exhaust gas which pass through the leakage by the seal part and the perimeter of a heat-regenerative 
element which did not become a problem conventionally. 

[0009] This invention aims at using for the maintenance structure of a heat-regenerative element and it which prevent 
that a clearance occurs between a heat-regenerative element and housing which holds it, or can lessen generating, and 
offering a suitable heat-regenerative element. Moreover, it aims at offering the maintenance structure of the heat- 
regenerative element which does not have leakage on the occasion of the attachment to the burner of a heat-regenerative 
element in this invention. 
[0010] 

[Means for Solving the Problem] In order to attain this purpose, he is trying for invention according to claim 1 to 
arrange the filler which has a moderate fluidity at an elevated temperature, and has solidification thru/or high 
adhesiveness at low temperature between housing and a heat-regenerative element in the structure of making a heat- 
regenerative element holding in housing. 

[001 1] In this case, the filler arranged between a heat-regenerative element and housing is also liquefied, and a moderate 
fluidity is presented as a heat-regenerative element is exposed to hot exhaust gas and heated by the elevated 
temperature. Therefore, it fills up with the filler of the hyperviscosity which connected with housing movable freely, 
without a heat-regenerative element being restricted by the adhesion of a filler, and the clearance between housing and a 
heat-regenerative element liquefied, and a heat-regenerative element is held flexibly. On the other hand, at the time of 
cooling, the filler arranged between a heat-regenerative element and housing also increases viscosity, and solidifies it 
further as a heat-regenerative element is exposed to low-temperature air and cooled. And also in the process in which a 
heat-regenerative element is cooled, a filler follows a motion of a heat-regenerative element, without the migration 
accompanying contraction of a heat-regenerative element being barred by the adhesion of a filler, and the fluidity. For 
this reason, while too much constraint is not added to a heat-regenerative element, the condition that the clearance 
between a heat-regenerative element and housing was filled with the filler is maintained. That is, both are fixed as fillers 
will gather if a heat-regenerative element expands, the clearance between housing narrows and breadth and a clearance 
will spread [ a filler ], and the clearance between housing and accumulation material is always buried. Consequently, 
though a heat-regenerative element is not restrained but a free thermal expansion is permitted, the leakage of the fluid 
which passes through the surroundings of a heat-regenerative element is lessened, and a heat-regenerative element may 
be made to pass a fluid to homogeneity. 

[0012] Moreover, he is trying for invention according to claim 2 to use either of the mixture of water glass, a potassium 
silicate or these, and other constituents as a filler in the maintenance structure of a heat-regenerative element according 
to claim 1 . in this case, 400 degrees C or less - at the time of low temperature, hyperviscosity is shown comparatively, 
or it solidifies, and the fixed effect of housing and a heat-regenerative element is high, and holds the adhesiveness and 
fluidity of extent of 600 degrees C or more which follow a motion of a heat-regenerative element comparatively also at 
the time of an elevated temperature, and can maintain immobilization with housing. For example, even a 1200-1300- 
degree C elevated temperature has the viscosity of tar extent of the ordinary temperature around lOOOpoise. 
[0013] Moreover, in the maintenance structure of a heat-regenerative element according to claim 1 or 2, a filler sinks 
into heat-resistant reinforcement and invention according to claim 3 is made to be arranged. In this case, while being 
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able to hold a heat-regenerative eleir^knore flexibly, the leakage of the fluid whj^kcreases the holding power of the 
filler itself and passes through the suMRidings of a heat-regenerative element is le^raied, and a heat-regenerative 
element may be made to pass a fluid to homogeneity, since it is always fixed to a surrounding heat-regenerative element 
and surrounding housing, a filler being reinforced by heat-resistant reinforcing materials, and making heat-resistant 
reinforcement expand and contract. Here, heat-resistant reinforcement have desirable use of the textiles of the glass fiber 
which has thermal resistance in service temperature, ceramic fiber or these textiles thru/or a nonwoven fabric, and also a 
heat-resistant metal thru/or a nonwoven fabric, etc. 

[0014] Moreover, invention according to claim 4 gathers the piece of a rectangle accumulation material block of the 
shape of a honeycomb which forms the minimum passage linear as a heat-regenerative element in either of claims 1-3 in 
the maintenance structure of the heat-regenerative element of a publication, or capillary-like the piece of an 
accumulation material block, changes and is made to carry out tiling use. 

[0015] Moreover, he is trying for invention according to claim 5 to use what joined the sector piece of a honeycomb-like 
accumulation material block as a heat-regenerative element, and was accomplished with the cylindrical shape in the 
maintenance structure of a heat-regenerative element given in either of claims 1-3. In this case, the circular heat- 
regenerative element more than the magnitude of the limitation which the honeycomb heat-regenerative element made 
from a ceramic can manufacture can be formed. 

[0016] Moreover, invention according to claim 6 Housing in the maintenance structure of a heat-regenerative element 
given in either of claims 1-5 really which has the converging section to which it is arranged ahead and passage is 
extracted rather than the media stowage and it which hold a heat-regenerative element, and the flange arranged in back 
consists of the heat-regenerative element case of the cartridge of shaping. It is characterized by being the cartridge 
format which made possible burner components or the seal between furnace bodies in the flange, and enabled wearing 
of a heat-regenerative element the whole heat-regenerative element case. In this case, between a heat-regenerative 
element case, the burner components around it, or a furnace body, since a seal is carried out in the low-temperature 
section of the case back end, a positive seal' is given by the low-temperature-service sealant. Moreover, it ties to the 
heat-regenerative element case where the converging section and the media stowage were really fabricated, between a 
converging section and a media stowage, and a part does not exist. And since the inclusion by adhesion of a heat- 
regenerative element in a heat-regenerative element case etc. becomes possible beforehand, without taking removal of a 
heat-regenerative element into consideration before wearing to a burner, the flow of the air which passes through the 
perimeter of a heat-regenerative element is prevented. A perfect seal becomes possible by this, the supply pressure of a 
combustion air can be raised and the high rate-of-flow-ization of a combustion air is attained. 

[0017] Furthermore, he is trying for invention according to claim 7 to make the filler which a heat-regenerative element 
has a moderate fluidity at an elevated temperature with housing at least in the field which counters, and has 
solidification thru/or high adhesiveness at low temperature adhere beforehand in the maintenance structure of a heat- 
regenerative element given in either of claims 1-6. In this case, the filler of the front face of a heat-regenerative element 
can be made to be able to liquefy, a filler can be made to be able to infiltrate into the clearance between housing and a 
heat-regenerative element by capillarity further, and it can be made to arrange in a location suitably only by making a 
RIJIENE burner operate, after loading with a heat-regenerative element that there is no clearance in housing. 
[0018] 

[Embodiment of the Invention] Hereafter, it explains to a detail based on one gestalt of the operation which shows the 
configuration of this invention to a drawing. 

[0019] Drawin g 1 and one gestalt of the operation of the heat-regenerative element maintenance structure of this 
invention to drawing 2 are shown. A RIJIENE burner [ in / incidentally / this operation gestalt ] is formed so that that 
recovery heat may use for the preheating of the combustion air supplied at the time of the next combustion, while 
carrying out heat recovery by the heat-regenerative element by which changed periodically the burner which is the 
combustion system constituted by 1 set of burners which burn by turns, and burns, and the burner which carries out a 
combustion halt, exhausted from the air throat of the burner under halt, and interior was carried out to the air throat. 
Although the accumulation mold burner system is not illustrated, it makes combustion gas after using for heating of a 
heated object etc. from another side under halt while burning one side of the burner of a pair alternatively connected to 
an air supply system or an exhaust air system through a passage change means exhaust, and makes and changes. 
Therefore, except for the part about heat-regenerative element maintenance structure, the principle and configuration of 
a passage change means are well-known, and since it is not an important section again, either, the detailed explanation is 
omitted. 

[0020] The heat-regenerative element (called accumulation media) 2 of each burner is beforehand included in the heat- 
regenerative element case 3 which really fabricated the converging section 4 as shown in drawing 1 , and the media 
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stowage 5, and is inserted in the bura^hroat 9 of a burner tile 8 as a heat-regenei]^^ element cartridge. And it is 
arranged so that opening of the convl^Rg section 4 at the tip of the heat-regenera^^element case 3 may face into a 
burner throat 9. In the case of this operation gestalt, as shown in drawing 1 , a heat-regenerative element cartridge and a 
fuel nozzle 17 are put in order and included in a burner tile 8, and are constituted as one burner-tile assembly 1. And this 
burner-tile assembly 1 is being inserted in and fixed to the burner mounting hole of a furnace body 13. Moreover, the 
heat-regenerative element cartridge and the burner tile 8 made the low-temperature-service sealants 16, such as a rubber 
ring, intervene between the flange 6 of the back end of the heat-regenerative element case 3, and the metal casing 12 of 
a burner tile 8, and have fixed to the metal casing 12 of a burner tile 8. Therefore, a heat-regenerative element cartridge 
is protected from the elevated-temperature ambient atmosphere in a furnace by the burner tile 8, and seal 16 part 
between a burner tile 8 and the heat-regenerative element case 3 will be exposed to a low-temperature ambient 
atmosphere, and will be protected. In addition, the fuel injection tip of the burner tile 8 with which the sign 10 in 
drawing holds a fuel nozzle 17, the metal casing section from which 1 1 protects a burner tile 8, and 14 are the air- 
supply-and-exhaust port members combining and [ air supply ] and an exhaust air port. 

[0021] The heat-regenerative element case 3 accomplishes the cylindrical shape with which it has a converging section 
4 ahead of the media stowage 5 which contains a heat-regenerative element 2, and the tip became thin suddenly at the 
whole, and is really fabricated with the same ingredient. For example, ceramics, such as SiC, is used when heat-resisting 
steel, such as stainless steel, passes the exhaust gas of extent higher again than 1000 degrees C, in passing about 1000- 
degree C exhaust gas. In made from stainless steel, joining of the media stowage 5 and the converging section 4 is 
carried out by welding, and they are unified. By changing the magnitude of opening at the tip of the converging section 
4 of this media case, the jet velocity (momentum) of a combustion air can be controlled freely, and the configuration 
and description of a flame can be changed. A flange 6 is formed in the back end of the heat-regenerative element case 3, 
and it is prepared so that it may engage with the burner components 1, for example, a burner-tile assembly, or a furnace 
body 13 at the time of wearing of a heat-regenerative element cartridge. In addition, especially the cross-section 
configuration of the heat-regenerative element case 3 is not restricted to a cylindrical shape, but the cross-section 
configuration as occasion demands [, such as a square, and a triangle, other polygons or an ellipse form, ] is adopted 
suitably. 

[0022] A heat-regenerative element 2 is inserted in the media stowage 5 of the heat-regenerative element case 3, and it 
is included in it so that a filler 7 may be arranged and held in the clearance between the housing slack media stowages 5 
around it. The heat-resistant adhesives containing what has a moderate fluidity at an elevated temperature, and has 
solidification thru/or high adhesiveness at low temperature, for example, adhesives, cement, a curing agent, a bulking 
agent, etc. of a filler 7 etc. are usable. Specifically, use of the mixture of the water glass, the potassium silicate or these, 
and other constituents as a filler 7 which can use heat-resistant adhesives, such as hose FETO systems, such as metallic 
phosphate with which alkali-metal system silicate systems, such as water glass (thick water solution of an alkali silicate) 
and a potassium silicate, and an inorganic bulking agent were added, or a koro DAIRU silica system, is desirable. As 
mixture, use of refractories fines, such as ceramic fines, such as alumina powder, and mortar, etc. is desirable. It is the 
liquid of the viscous shape of a high starch sirup, if it is left in air, it will decompose gradually, a silicon dioxide will be 
deposited and it will solidify in gel, but when heated by the elevated temperature, it liquefies again and, especially as for 
water glass, even a 1000-1200-degree C elevated temperature shows the high viscosity of tar extent or extent slightly 
lower than it. as water glass - Si02 (35-38%) and Na2 - use of the thing of the presentation which consists of O (17- 
19%), Fe (0.02% or less), and H20 (about 50% or less) is economical, and desirable from doing desired effectiveness 
so. an about 1000-1200 degrees C [ the fixed effect at the time of low temperature being not only high in the case of the 
water glass of this presentation but ] elevated temperature - 2.8x10 to 3 gf/mm two or more adhesive strength - having 
- in addition - and it is cheap, therefore, at the time of an elevated temperature, a heat-regenerative element 2 is 
restricted within housing - things - freely movable - as - loose ~ holding - in addition ~ and at the time of low 
temperature, viscosity is fixed in the media stowage (housing) 5 increase and also by solidifying. The use as a filler of 
water glass is suitable for the accumulation material made from an alumina. However, since there is a possibility of 
starting a corrosion when the sodium component in water glass touches in the case of the heat-regenerative element 
which consists of a cordylite, use of a potassium silicate is desirable. It is desirable to use it combining a heat- 
regenerative element with a cordylite, the quality of the material, for example, the alumina, which is different in the part 
which faced the furnace outside which serves as comparatively a part which, on the other hand, faced the furnace inside 
which serves as an elevated temperature comparatively with low temperature. In this case, you may make it use the filler 
of the different quality of the material for every quality of the material of a heat-regenerative element. 
[0023] This water glass and filler 7 are installed between a heat-regenerative element 2 and housing 5 by applying 
optimum dose to the housing internal surface, i.e., the inner circle wall side of the media stowage 5, of a heat- 
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regenerative element (what gathered^fcllet's piece of a block is included) 2, and j^^eriphery wall surface which 
counters, and inserting in it into the fl^Pregenerative element case 3. Although th^^erage of water glass 7 is not 
limited to a specific amount, it needs sufficient amount to be filled up with the clearance generated between a heat- 
regenerative element 2 and housing 5. or [ not giving restraint at all to a heat-regenerative element at the time of the 
thermal expansion of a heat-regenerative element 2 by on the other hand not making large beyond the need the clearance 
formed between a heat-regenerative element 2 and housing 5 ] — or even if it gives, it is desirable to be set up so that it 
may become the magnitude of extent which does not cause destruction or the crack of a heat-regenerative element 2. 
Moreover, although you may make it load with water glass 7 into housing 5 by no drying with a solution condition, it is 
desirable to use it, since air drying or low-temperature (50 degrees C or less) stoving is beforehand carried out over 1 - 
24 hours. According to the result of experiments, such as this invention person, in no drying or the condition that it is 
hardly dry, it became clear that it was hard to secure good maintenance of a heat-regenerative element. This has a 
possibility that it may become remarkable foaming it, it may remain as air bubbles, and may become discontinuous 
[ arrangement of a filler 7 ], and uneven if water glass is exposed to hot exhaust gas and heated quickly, since foaming 
by evaporation of moisture starts around about 80 degrees C. So, in the case of stoving, below 50 degrees C, preferably, 
it heats from 6 hours for about 12 hours, and, in the case of an air drying, to make it dry enough over five days or more 
preferably is desired for 24 hours or more for 1 hour or more. 

[0024] Moreover, although a filler 7 can also be arranged by independent [ its ] in the clearance between a heat- 
regenerative element 2 and housing 5, it is also possible to infiltrate heat-resistant reinforcing materials (illustration 
abbreviation) depending on the case, and to arrange. In this case, while being able to hold a heat-regenerative element 2 
more flexibly, the leakage of the fluid which increases the holding power of filler 7 itself and passes through the 
surroundings of a heat-regenerative element 2 is lessened, and a heat-regenerative element 2 may be made to pass a 
fluid to homogeneity, since it is always fixed to a heat-regenerative element 2 and the surrounding housing 5, a filler 7 
being reinforced by heat-resistant reinforcing materials, and making heat-resistant reinforcing materials expand and 
contract. Moreover, heat-resistant reinforcing materials^ mediation can protect that a heat-regenerative element 2 and 
housing 5 contact directly, and a crack arises by the impact. Here, heat-resistant reinforcing materials have desirable use 
of the textiles of the glass fiber which has thermal resistance in service temperature, ceramic fiber or these textiles 
thru/or a nonwoven fabric, and also a heat-resistant metal thru/or a nonwoven fabric, etc. 
[0025] Moreover, a heat-regenerative element 2 has desirable use of the barrel which has many eel holes of the 
honeycomb configuration in which heat capacity was fabricated with a large ingredient with high endurance, for 
example, the ceramics, comparatively [ with comparatively low pressure loss ]. For example, to heat exchange with the 
cryogenic fluid around 20 degrees C, use of the thing of the honeycomb configuration manufactured by extrusion 
molding by being made from ceramics, such as an alumina, and a cordylite, a mullite, is desirable like the high- 
temperature fluid around 1000 degrees C, and a combustion air like exhaust gas. Moreover, the heat-regenerative 
element of a honeycomb configuration carries out spontaneous osmosis of the metal fused in the pore of the ceramics 
which has, the complex, for example, the porous frame, of a metal, or the ceramics and metals, other ceramics, materials 
other than a mix, for example, heat-resisting steel etc., etc. A part of the metal may be oxidized or nitrided, it may 
ceramics-ize, and pore may be manufactured using aluminum2 03 -aluminum complex, SiC-aluminum2 03 -aluminum 
complex, etc. which filled completely. In addition, although the honeycomb configuration originally means the eel 
(hole) of a hexagon, on these specifications, what opened innumerably the eel of not only an original hexagon but a 
square or a triangle is included. Moreover, you may make it obtain the heat-regenerative element 2 of a honeycomb 
configuration by bundling tubing etc., without really fabricating. 

[0026] Thus, according to the constituted heat-regenerative element maintenance structure, a heat-regenerative element 
2 can be freely moved in an elevated-temperature ambient atmosphere 800 degrees C or more, without being gently 
connected and bound to housing 5, in order for 7 casks of filler water glass to liquefy and to present a moderate fluidity. 
For this reason, even if migration of the heat-regenerative element 2 by thermal expansion or contraction breaks out, it 
moves, while a heat-regenerative element 2 and housing 5 had been fixed on the viscosity of water glass 7, and it is held 
while the clearance had been filled with the filler 7. Therefore, a fluid does not almost pass through the surroundings of 
a heat-regenerative element 2. Moreover, since a heat-regenerative element 2 can move freely, too much restraint is not 
given to a heat-regenerative element, and breakage and a crack can be prevented. On the other hand, at the time of low 
temperature 400 degrees C or less, the increase of the viscosity of a filler 7, and also in order to solidify, it solidifies in 
the condition of having filled up with the clearance between housing 5 and a heat-regenerative element 2, and a heat- 
regenerative element is held. And also in the process in which a heat-regenerative element is cooled, a filler follows a 
motion of a heat-regenerative element, without the migration accompanying contraction of a heat-regenerative element 
being barred by the adhesion of a filler, and the fluidity. For this reason, while too much constraint is not added to a 
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heat-regenerative element, the conditi^Mhat the clearance between a heat-regener^^ element and housing was filled 
with the filler is maintained. 

[0027] Therefore, though a heat-regenerative element is not restrained but a free thermal expansion is permitted, the 
leakage of the fluid which passes through the surroundings of a heat-regenerative element is lessened, and a heat- 
regenerative element may be made to pass a fluid to homogeneity. Consequently, **** inside a heat-regenerative 
element can be prevented and thermal stress mitigation and breakage, and improvement in heat exchange effectiveness 
are brought about. 

(Check of effectiveness) Heating and cooling were repeated from ordinary temperature among 1 100 degrees C to the 
cartridge-type heat-regenerative element of drawing 1 which has arranged the filler 7 which consists of above- 
mentioned water glass between the honeycomb-like heat-regenerative element 2 made from an alumina, and housing 5. 
Consequently, water glass 7 hardened at the time of low temperature, a heat-regenerative element 2 and housing 5 were 
connected mutually, and the fixed effect was high. Moreover, at the time of an elevated temperature, while water glass 7 
liquefied, the viscosity fell and a good fluidity and a good adhesive property were held. The adhesion at the time of this 
elevated temperature had 2.8x10 to 3 gf7mm two or more adhesive strength. For this reason, water glass 7 protected 
separation with a heat-regenerative element 2 and housing 5. That is, even if the heat-regenerative element repeated 
thermal expansion and contraction, it prevented water glass's following the variation rate accompanying this, and a 
clearance occurring between housing, and the fixed condition was maintained. This result was the same also in the 
chamotte or the KODE illite. 

[0028] Moreover, since a combustion air is supplied through the inside of the heat-regenerative element case 3 of the 
perfect seal structure where the media stowage 5 and the converging section 4 which constitutes a part of air throat 9 
were really fabricated, and the heat-regenerative element 2 was incorporated without the clearance according to the 
RIJIENE burner which adopted the heat-regenerative element maintenance structure constituted like drawing 1 and the 
operation gestalt of drawin g 2 , leakage is not caused even if it raises the supply pressure. Therefore, since a gas flow in 
a furnace is made intense while carrying out diffusive burning, the high rate-of-flow-ization of a combustion air being 
attained, being accompanied to this air blast for combustion of hot and the high rate of flow in a fuel jet, and being 
incorporated at any time Since Generating NOx is incorporated and returned into a fuel jet or the smooth temperature 
distribution which promotion of mixing of the gas in a fiirnace breaks out, and do not have a partial pyrosphere are 
formed, generating of NOx can be suppressed small. And wearing to the burner of a heat-regenerative element 2, 
exchange at the time of damage, etc. are performed per heat-regenerative element cartridge, and it completes only by 
preparing and inserting beforehand the heat-regenerative element cartridge manufactured under sufficient quality 
control at works etc. For this reason, activities, such as fine adjustment in a site, destruction of an adiabatic wall, and 
restoration, become unnecessary at all. Moreover, by exchanging for the heat-regenerative element cartridge from which 
the magnitude of opening of a converging section 4 differs, jet velocity (momentum), a direction, etc. of into the furnace 
of a combustion air can be changed easily, and it can control freely, and the configuration and description of a flame can 
be changed. 

[0029] Other operation gestalten of the heat-regenerative element maintenance structure of this invention are shown in 
drawing.! and drawing 4 . It is what has arranged fuel-nozzle 17' at the core of the cylindrical shape-like honeycomb 
heat-regenerative element 2, and this heat-regenerative element maintenance structure is applied to a radiant tube 
burner, and is suitable. In this case, some radiant tubes accomplished housing 5, among those the heat-regenerative 
element 2 is held in the direction. The honeycomb-like heat-regenerative element 2 is elastically supported by housing 5 
and 5 1 by arranging a filler 7 and 7 f , respectively between between this housing 5 and heat-regenerative element 2 and a 
heat-regenerative element 2, and protection sheath tubing 5 ? that holds fuel-nozzle 17'. Since the primary air which 
served as cooling air is passed inside protection sheath tubing 5 1 , a remarkable temperature gradient arises between heat- 
regenerative elements 2, but since it is flexibly supported with a filler 7, it is hard coming to generate the crack of a 
heat-regenerative element 2 etc. 

[0030] Other operation gestalten of the maintenance structure of the heat-regenerative element of this invention are 
shown in drawing 5 . This operation gestalt enables enlargement of the cartridge-type heat-regenerative element shown 
in drawin g 1 and drawing 2 . Circular heat-regenerative element 2' made from a ceramic is the limitation of manufacture 
of current and 120mmphi extent, then — a heat-regenerative element — two — f — ****** - manufacture — a limitation - 
- circular - a honeycomb - two - a - a core - carrying out - the - the surroundings - a sector - a honeycomb - ** - 
accumulation - material - a block - a piece — 2b - 2b - a radial - arranging - joining » if - manufacturing - 
obtaining — a limitation — magnitude - more than — being circular - a ceramic — make - a honeycomb — a heat- 
regenerative element - two - ? - it can form . and - this - a heat-regenerative element - two - 1 - housing - five - 
inside ~ a filler - seven - intervening - making - holding if - a **** - each - operation - a gestalt - a heat- 
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regenerative element - maintenance^fcructure being the same an operation ^^ctiveness ~ being large-sized - a 
heat-regenerative element - two 1 ^Ro receiving - obtaining - having . Since^^uefies again and even a 1000- 
1200-degree C elevated temperature shows the high viscosity of tar extent when it is heated by the elevated temperature, 
although it is a solid-state at low temperature at this time, water glass can be used also as cement of the pieces of an 
accumulation material block. 

[003 1] Other operation gestalten of the maintenance structure of the heat-regenerative element of this invention are 
shown in drawing 6 . This heat-regenerative element 2" gathers the pieces 2c, — , 2c of a honeycomb-like accumulation 
material block which consist of much rectangle blocks, with adhesives etc., connects the pieces 2c, --, 2c of a **** 
block, and unifies. Each piece of accumulation material block 2c has constituted the honeycomb configuration which 
has eel hole lb of a large number divided with the cell wall of about 0.5-2mm thin meat. Also in this case, it is desirable 
to use the same water glass for pasting up mutually each pieces 2c, --, 2c of an accumulation material block with a filler. 

[0032] In addition, although an above-mentioned operation gestalt is an example of suitable operation of this invention, 
in the range which is not limited to this and does not deviate from the summary of this invention, deformation 
implementation is variously possible for it. For example, this invention can also be applied to the heat-regenerative 
element which makes the piece of an accumulation material block of the shape of the shape of the shape of a capillary, 
and a ball, or a nugget come to gather. Since the passage where gas flows is formed in the surroundings of the piece of 
an accumulation material block in the case of the accumulation material of the shape of the shape of a ball, or a nugget, 
although pressure loss has the disadvantageous point of tending to get dust blocked greatly, compared with the 
honeycomb-like heat-regenerative element, improvement in heat exchange capacity can be attained having the 
advantage of excelling in thermal shock resistance by miniaturization. Moreover, the formal thing thing which a heat- 
regenerative element is not restricted to each above-mentioned gestalt, but the heat-regenerative element itself rotates, 
and the thing of the type which a fluid change-over machine rotates are also **** of use. furthermore - although the 
configuration of a heat-regenerative element 2 is not limited to the honeycomb configuration of illustration, either and is 
not illustrated especially ~ the tubed media stowage 5 - the accumulation ingredient of a monotonous configuration or 
a corrugated plate configuration - a radial « or it may arrange annularly, or it may be filled up so that a fluid may pass 
the accumulation ingredient of a pipe configuration to shaft orientations. 
[0033] 

[Effect of the Invention] So that clearly from the above explanation the heat-regenerative element maintenance structure 
of this invention according to claim 1 Since he is trying to arrange the filler which has a moderate fluidity at an elevated 
temperature, and has solidification thru/or high adhesiveness at low temperature between housing and a heat- 
regenerative element In order to hold in the condition that a filler liquefies at the time of an elevated temperature, and 
migration of a heat-regenerative element can be permitted on high viscosity, It fills up with the filler of the 
hyperviscosity which connected with housing movable freely, without restricting a heat-regenerative element, and the 
clearance between housing and a heat-regenerative element liquefied, and a heat-regenerative element is held flexibly, 
and at the time of low temperature, the increase of the viscosity of a filler, and also since it solidifies, a heat- 
regenerative element can be held firmly. And also in the process in which a heat-regenerative element is cooled, while 
too much constraint is not added without the migration accompanying contraction of a heat-regenerative element being 
barred by the fluidity of a filler, the short pass which the clearance between housing around a heat-regenerative element 
is filled with a filler, and flows the surroundings of a heat-regenerative element can be prevented. Consequently, **** 
inside a heat-regenerative element can be prevented and thermal stress mitigation and breakage, and improvement in 
heat exchange effectiveness are brought about. 

[0034] moreover, the adhesion which the fixed effect at the time of low temperature is not only high, but holds a heat- 
regenerative element at an elevated temperature since he is trying to use the mixture of water glass, a potassium silicate 
or these, and other constituents as a filler according to invention according to claim 2 - being stabilized — holding — in 
addition - and it is cheap. 

[0035] Furthermore, while always being fixed to a heat-regenerative element and surrounding housing and being able to 
hold a heat-regenerative element more flexibly, a filler being reinforced and making heat-resistant reinforcing materials 
expand and contract, the leakage of the fluid which increases the holding power of the filler itself and passes through the 
surroundings of a heat-regenerative element is lessened, and a heat-regenerative element may be made to pass a fluid to 
homogeneity, since heat-resistant reinforcing materials are infiltrated and he is trying to arrange a filler 7 according to 
invention according to claim 3. 

[0036] Moreover, according to invention according to claim 4, there are few blinding and pressure losses. 

[0037] Moreover, according to invention according to claim 5, the circular heat-regenerative element more than the 
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magnitude of the limitation which th^fcneycomb heat-regenerative element made^fcp a ceramic can manufacture can 
be formed. 

[0038] Moreover, according to the heat-regenerative element supporting structure according to claim 6, in order to make 
jet velocity of a combustion air into the high rate of flow, even if it raises a supply pressure, leakage stops being able to 
occur easily and formation of a high-speed jet is attained. Moreover, since a heat-regenerative element case, the burner 
components of the perimeter, or the seal between furnace bodies is also performed in the low-temperature section, use 
of a low-temperature-service seal is possible, and enough seals can be carried out. And since a heat-regenerative 
element is incorporate without a clearance with a filler, it can be easily incorporated so that flow of the air which 
passes through the perimeter of a heat-regenerative element may be lessened, and the nearly perfect seal of it becomes 
possible, therefore, the high rate-of-flow-ization of a combustion air is attained, and in the large field of heating space, a 
gas flow is markedly boiled rather than before, it is made intense, the contamination and mixing of the gas in a furnace 
are promoted, low-speed-izing of oxidation exothermic reaction and the increment in convective heat transfer by the fall 
of the oxygen density of a combustion air are caused, and a local temperature gradient is canceled. In this way, the peak 
of thermal flux is suppressed small and uniform temperature distribution are formed. Moreover, since the heat- 
regenerative element serves as a cartridge format beforehand stored in the case, media exchange is easy and the activity 
of fine adjustment in a site, destruction of an adiabatic wall, restoration, etc. becomes unnecessary at all. 
[0039] Furthermore, according to invention according to claim 7, only by making a RIJIENE burner operate, after 
loading with a heat-regenerative element that there is no clearance in housing, the filler made to adhere to housing and 
the field which counters beforehand liquefies, and it infiltrates into the clearance between housing and a heat- 
regenerative element by capillarity, and can arrange in a location suitably easily. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawin g 7] 
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4J:3t^{t4»ilTV%4. ft, SiMfc^-^ 3 iOlifrSJ^ 

omcD&mm L < tiffiR^ k'iO^StcJS tfclBrrog 
«* i fflS!«ffl$il4. 

[002 2] ^S*y--^3<0^f'f 7*JRiAS55fcJi. 

JKifiSB 5 k coia<oiaaanc3©iw i w&wztix&nzix 

IXoizm^ttiXUh. 1ffiM7\±. *fflTJM6fl5 

tsMftemmtcbtimm^mx'hh. mwcii 5E« 

?S ) M# 'J »7 A'i b<F>T)Vi] 0 £WJk is V h 

». iiTOWJ^'Ja/: 4>fL^^Jg y ^ssia^kco*-^ 

7 x - h^ft 4 v^fcjtb o r^f ivis 0 k'<7)H»g« 

'J V2*ttMzixe> b fHJ<offlfR^kco?ft-&^<o«ffl* { if 
«-&ttkLTt±, ryUS-f^k'^-b^S -y^ 

o» sm+icteB-r4k, <x%izttmixzMtt.*4m 
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SrffiiB LT yjHRCB* otUi* 5 . JltfStcMftS it 
Stm^g-fcL 1 0 0 0-1 2 0 O'Cc^STk?-^ 

-T. KtivXk LT«, M*. if S iOj ( 3 5 - 3 S 
%) , Na z O (17-19%) . Fe (0. 0 2%&. 
T) , h 2 o (^50%J^T) frb%&®s8L<ni><wM. 

V*rtf»fe*< , 1 0 0 0-120 OX^JK^WaTfc 
2. 8X1 0" 3 s f/mm»J3Ll:OS»^S:*L. M*» 
o£fffliT*£>&. Lfcri*oT, ftfg^clivs^i^'fiT 
2 S: JB»-t S> d fc £g J: d 

-t^ifc(=J:-?T, ^r-fTTOUP (^v^) 5|*| 

wmf&tt* k'^tumx-h h . l*>l. a--;?^ h*> 
ft k x-m% i&mmt «r 7 a- s 7 1 3 - -ri- 1 o@ 

ot,zLXl&^\ 

I 0 0 2 3 ] Z<r>-/s^J=7X • 3BBtt7ii s #f&#: (,j^ 

£<J:^T. I«!*2tAi>j;y/5 fcOfilfcSilSit 
T1i&v^\ Wm&2 k;\V i^y^S kC0ffllzft±-f2> 

im&i&ii-t&tz-Hfrtti&Bk-ti,. -a. mm* 
2k^i;>?5 kcomizmj&zixmmii. *«ia± 

fertile § < tf-f . 2 o&KSBB* L£ 
<ft***^iv^*sv^i-§-ifct LTi>SL»ft2 
o«W*HRHt*jg*»3rv Zk%&£. o fcl&SS 

S*i.&£i:##iLv\ *#7*7li, 

cot ££fiasTVN^ 5 mzmm-th x o lt t 
m*fAi-24 i$p B wtT g#8a&j> § v ^usa 
( 5 o°cwt) jnsMa»$«r*»i5>affl-*-4i k*«jf4 

*5 s o x:miT*4w»i3w: J: i m&tftk* 

£ t 5s,® t l t ?g »? , 5t« « 7 ^saa^aarc^ 
-=Srt«0fc^4«*fft4. %ZX\ m^mmcom^zu 

5 O-COTTl HtmUi. ft* L<\i.$imfrt> 1 2B# 
ISJUKJiffifcL, a«89a*0^(c«2 4B*IBJ2Lh. #* 



[ 0 0 2 4 J 4fc, ft*tt7tt**t#»rC*JSM*:2 fc f\ 
*} 5 k OlSkOffldBJfcESS ft S £ fc t> *TI£T$> I. 

*\ m^iz^ximmmm m^m) tz&m 

fit J: o T5E«tt 7 # { *ffi3$£ft7!>>oBS^f 3$tt£ fttft 
$^A 1 %^oi,SSftHs2 t ted 

J£SivO*4fc«>, J: l 33»*Wfc:SJ!!l*2«r«l*-CSi 
k ft 7 CO fc Wim-ft ar 41 LT SS*f*: 2 ff)M 
0 Sr-f 0 Jk<t485*<J5iHtS:iKr < LTSSift 2 lc%- 

o . s.^* 2kJ^isy75ktfm.mmnbLxffimzj: 
*) S'tft#£ t £ o <z k ifix- § s . zzx\ mum 
timttktt. &mi&mzt3\,^xm$&&zfrt &#7A7 

i^mts - miziiffif&&m<7ffl$i% v > l^f^^^ ifoffi 
ffl#i?£L^„ 

[002 5] 4^:. *«fc»2(±. ifc«WE*aife3&«(S^ 

^ $ tlti^—*> ML* &®.^-f&m 

tiwmmffftt Witf . J^'x^J: d 1 0 0 0 

x:wa<o?siaa* t *Mftfflffisw) «fc a tc 2 0 °c mrmcofg 

5 -y ^ ^J^I^^Wi tfWSMBW^H* 2. t ^ti-fc 7 
5 •y?Ak&&<7m&ftmZtfX- : ?A%«fett-t& 
-fe 5 5 y 9 x<7)M+ (cSM Lfc & A £ £ $ * . 

5- IWkft 4 V -4iSS.it $ *T -fe 7 5 y ^ X 
-ffcU 5R.fLSr^^S*b^< LfeA I, O, -Al 
f*c, SiC-Al 2 0 3 -AlI^Mt'Jf^tltt 

(ft) SrS#LTUS^ *0J$i«T'{i*3ft<7)ftftJBco 

O. -*Jx!c^-rocl : =Srt'&m^?.^t^j;oT 
/n- *A®«<?5SSfcWE 2 J; d t LT i At \ 
[0026] ^coj: 3 tcflS JSSiifcSJRfrftftWitfc: i 
4 1 . SSftf* 2 (i , i. \£ S 0 0 "ClZ)±<D&imW%X' 

a. yemt 7 7t y^tmn Lxmmnmmzg. 
■rh tztbM^Mzj \w>7<5 izmmztix vm ? its 

£fc$r<iiijfc:#«rc*4. zentzth. fm*&*?Wfai,z 

x 2<m$mtf i &% x t) . /i<^7^. 7 cotittT'S 

gft*2i:^^xV^5 t*TO$itfc44^i)L. HUH 
7 tim: $ it/-c 4 4 «j# $ it h . L^'ot. 

WL»**ftJK**^i^ii6 i t*^< , KS^SiJit 
SrRSjh-CS*. -?-<ORBd, Witf 4 0 0°COT^jft^B# 
tcii - 5t«« 7 (TCtetttf* LIE C JiB^-r h ti*)J n -7 ^ 
>'?"5 i:S^*2 fcOiaoBRfiI^3t«Sit7t«S8Tll4 




gfcfc v vc t . 5te*»ott«* k SOBttC J: otii* 
[0027] Lt^t. Wft*fc*WK*r ii&f&JB 

o«s*. s»*^a5(7)ii»ri5s±T'i=. 
iKa^%sa«!»*^isi±«: t> fz *>-t. 

(^J*cOiiI2) T/l'S^I^-tfAtfS^H^k^^ 
LfcH l^-h'J-y S3#«!Misfc:*tU «aj&»<5> 1 1 

oo^oiaTjnftfck^ak^noiELfc. is 
tzttmzm&Lffis&tomwm fritz, ttz. same 

» *S»tt k **tt * «ft L fc . £ <OfciMr£ii»t & ft 
#*Ui. 2. 8x 1 0- 3 gf/mm2^Lh^«^'$> 
ZCDtztb. 7ktfyX7l,z£-oX. #»#:2i:/'N'> 

i o o 2 8 ] ttz. miRum2<r>mmmm(ox o izm 

lb. *T-fTiR*M&5fcxT;*o-h9«0-**«j£ 

xm&m&MmtoztihtoT* x t 

sh^e^-r^k*^. Ltitf^x. mmmsssnwm 

ftttffi-f* k SfciFrt^^gSWSr^L < -T iOT. Sfc 
tNOx tzlR 19 a £ ftT jStc § 0 , *P 
1*1 #x<ofi£tfXe3lbWe £ t mm ft ?ai|gco=Sr v vt# =5rS 

£ k tfT'^ •?> . L A 1 i> . 2 <7V <- -^cD$£i&t/ 

igfg& if fc v ^ < #S?& < 2r 4 . ifc, &9 

■t&zkizx-ix. mmmg.fm&ftwms&g. < 51 

IS*) ^fa%k^ffimz3cmX*%fr-oUMz-3> ha 
-A<+ hZk tfX'% , jfcftiOiBtt&tftttfSrSe;?. * £ k 
#T#4. 



11-211371 
t 0 0 2 9 ] H3aifa4lc*9|BH<0«SM*5fil«M«ft(iO 

kM?4/X;H7' *JR#t4fiia>'- ^1=5' b(OTS 
M±*tl*tLl&m7 . 7' SrSBi-Sii:t:J:r>T. 

tz~<z£%tf$i zti&zbfrt>. m» 2 k orate*** 

$ft&7ta6. *«fc«c2<?DSiJfi=S:if**^t«<*6. 
[0030] H5 fc*»BJ<0»SR*<ORj««a<Offltf« 

-hv>v i?&mm0>*8t{t**iv&b Ltzi> <oxh & . 

•fe7 5•y^S^<7)P3^S^ft2 , Ji. 31^, 120ram^ 

n&tfwiftnmftx'hz. zzx\ wmw2' btx. 
mm&<?mB^~*} a 2 a s: txtcom*) izm 

«e»!*«aa t Rakof^ffl • *Mtfi&amim2' izn 

X'hhifim&lzt\\f&Zixhb&Vm\\LL 1 0 0 0-1 2 
0 0 Xicom&X 1 9 -/m&co^mm-t Zbfrh. 

mmmyu y ?Km±<ntitemb lx mm-th z t * 5 
[oo3i] m6iz*minwM#<?>{!mffife<?>m<7)m 

ft^S-e-TSNWfWrif-CRSrn v^frH±2 c , -. 

2 c 2:Slv *X-WiY>Ltz^<r>Xhh . #SSft«7'n y ^ 

£-2cl±, (yiji.{i'0. 5~2mmgjK<Olil*l(59-fe;^T' 

KBS*ife*i»Wr^?L 1 b SrWT 

UTV^S. i«»^fe:t, **J»»rn.y^Jtra±2 

c. .... 2c*5^Kft3rf4tf5fe:^WHk|3|t7k^5 

x2:ffiffl•r•2.^:k*W4LV^. 

[oo32]^. ±aosaft»jBHi*»B>8w»a*iia[ 

<o- WC(i J) & tfZtilzmfe § ft * t coxu % < 

cornet mm, u ^ v ^ ate * v ^i^ s^mpTffiT* 

y vtt<nmfmyvv?K*fk4iZ&x%hm$frMzm 
mthzb^mx-hh. #-/w$>i-y-? hvtemm 
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<r>ifi mug-t h mft i> <r> i> cry*? , gSf^^^^'lHllS-r !> ? 
[00 3 3] 

UMBOS**] W±^^*^Bfl^* i; 3rJ:3ts ISSfcil 

h cox- , m&mz uizmm tfm.it l^v ^&x-mm*cD 

£ b %< JV? iSV^Z g &£&tt?rat3I&3 *U 
to/WSSyyt Wf&fo b <0H<?)l«BI*»f8Ht UfclMfi* 

&mWfflf t> it & £ t =5r < j&Jgtf)*6j5&&*flo £>ii& v> i 
T'S#> fcii^JfcflcOJB 0 £Siift ^ 3 - b^x&ffiikX' 

[ o o 3 4 1 * . 2 E»tf>»Hfc J 2. t . %m 

Mb LXW5*.itzte*4 W.* 0 VA&tttZtibk 
[0035] 35 1» * J I 3 iEtt*)*S9!fc ± & £ . 5fc«» 

v t sgift: t m m <r» \ : j > y t c m^e § ft t i 

O&ji&JlzWf&fci&ftX-Z & b^z%mm^cr>^<r><r> 

®&ii*wLxwmii<r>m*) z-rimi&ffi.tovmtiz 

[ 0 0 3 6 ] ±fc, 11*114 IE»OfSWc J: &b, Sin 
[00 3 7] »**5fetttf>»!)i(=J:Si:, 

[ 0 0 3 S ] ifc . II*JS6 iE«OSj!!iflsS»fllJfttc J: 



4 £ , «S«Effl2«^)««aSSrWSfa[t:-r *'fe»t=«» 

ffi&m>— )urmmwsiffi.x'$> o . +^^-^mm 
m^&tszbifix-^ h<nx\ wf&focomm£? r )mf& 

\m^±^-)Vif^l^b^:h. LtzW->X. mift 

m^<?>%m&-[u { *i&btc*) . sps^ra^jsv>Mi*ic 
z&z LxmrniKfegMzmffi-tz. *k lt. ^ 

[0039] MtC li*3S7fe»^BBtC«t 6 k , 

i/*^rtfcliMa*<i!E« LT*>£> 'J >-'x^n'- 

-t- sr mm* ■£& aire* j\* s J>?b n^-t h h 
ip tubttmz-t hn.ttmmmmtLx^'j >j v?b 
mm^b<rm<mmz^mmmz^x^LX usatc 

[HffiOfS#=Srira] 

[Ell] *^ H ^#^^^»«ji^^ - h 'J y S^Bft 

\^a%i&<r>-wmz^*mmwmx°hh. 

[H2 ] 0 1 (DA- h U -y ^SSft*W«lfiiffillT* 

4. 

[03 ] **H*5WR*««t»*?yT>' hf-a-y 

[ 0 4 ] 0 3 O«Sfcf*<7)«ISrffi0-e£> £ . 
[05 ] h 'J >y v-'3S#»*tt5(t 

uftizmm LammMiTji-mmmmx'ih * . 

[06] ^»<0«J^I#!ttt^n.y^frS:*^S«TjS4 

[07 ] tM*cO^S?®A<--f ^fcft^^flscOBX Oftft 
«IJS2r^rr0T\ ( A ) «^-^*W=SBS-f * r 
(B) «A-^^>f/Hci^]Ri5Wt6^-f 

C^-tOlftBB] 

2 

5,5', 5" )\*?VV? 
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immai ¥j*i 0^2/! 1 6B 

[#«ffiIE13 

im&MMffl&'i mm 

[ttGE*t*&B«] 0 00 3 
[*E#8t] 235 
[WEftg] 
[0003] 

xv>l>. Witf. 07<o (A) t^ti^jr'Jyx*^ 
(OT'v^v^kBf.iO 101 fcgafcfta 0 2£ 

L , 3E t = - <0 •> 4 y H # «y 7 * 1 0 3 Sr HAftS' <— 

*H«lfr< sSMfc 1 0 2 Sr8*f « k . 10 2** 

»B5S t fc 0 Miifc 9 LX L 4 3 C: k *> 

niVSr<WftMcl 0 2$rH^-tS^k{iT-#=5rV^ 

i o 2 <73ji] o eHaawteti*-* t . 

• ^TU-Jt^XE^^^iil-M^hSv^ 
36 . * £ £ -5 Stt***ff < & -5 X L £ a . 

««#fcv*) , »JS:fck:Bi>iiJit£&<.rkk$r3>. 
[#^«IE2] 
[*lljE*f*»»&] 
[«E»*JS@=S3 00 22 

[ffiUEl*lS] 

[0022] ssm*^--;*. 3^t'-( rmm 5 k« . 

2 #§£a ^ii^ow^i/'y^s^f-iT 
iR^ai 5 1 oiaoBwat^swfl- 7 ^isa $ *ix $ n 
■§» x 3 te^a * v * h . 7 ii . Kiax-jS*^ 

ejuarsawpj, wad jtww&k*** 
owB^^t'^fiM^Tflgx'^s. *#wtc«, 5c« 

tew&mwntwz-kw) y®t&%bco*-x 

y x - h %h h v m n a ?M 'J ^ & k"<DIM}t* 
Jfl^ttfflj^ffiX-* 0 . Witf*^5^*!tJi^-f 

iU>. »&«lk LXti, 77U5*»frir*>-fe5S y? 

0. s*«fKj»a-r4 1 - <xmiz$mLxzM{k?>(m 



& tnvmfcL 1000-120 o-cwfti&x'i* ?-iv 

f. *#7*kLXW:. WitfS i 0 2 (3 5-3 8 
%) . Na z O ( 1 7-19%) . Fe (0. 0 2%tJ. 
T) , H 2 0 (&5 0%&.T) *»^=S:4aBK<?)t^<0ffi 

mmmwx't^pftmnn&zm^hz t t^histt l 

V^tX*^r< , 1 000-1 20 0'CW§.<r)-&i3X'h 
2. SX1 0- 3 gf/mm2JiJLhC0^»^?:WL. W*» 

-psfflx-fcs. L^^t. ssa«*tJi'N'>>''>'^rtx* 

•fk-f&ikfcioX, ^T-f TIR^SP (^^^"^) 5 

rt(cffl«^*. **'5X(7)?tix«t LxwrnmiiTJi-s. 

iPrtffltB Lfcffl^k JtKKHffitt k** Lfc 
k X*** ««PJ ^. \tT)V S ^ k 3 - if? 4 Y b <T> 

mfmzm*&hitxmm-rhc\h:w#iL\,\ ^<r>^ 

3tcLXt^v%. 
[#^iE3] 
[«E*f^S«^] 
[«iE*f««B*] 0 03 2 
[*IE#£] 
[»IErt«] 

[ o o 3 2 ] ±a<^)jwt»jBti*«Ba W jffa**jfc 

^-MXti * 4 ** £ fLKIRS S it 4 1> <0Xii t < 
cOggS-J&Bi L^V^Htcfcv^xa^^HM^ItlX'fe 

ffl-r 4 z b i>*imx'$> h , >K-A'« < w-y y h 

«i0*S^-. S.%«7"o y ?frcom 0 ic^^gSiiiSggSS 
sWBflg 3 it * fctf>. vn-* A«S»* t Jrb^X E^l»* 
< fx h rfmt *) % v ^ k v> 3 ^fi|*jfttt* UX t ^ 
4 i /J^ttc J: 0 WS*«^14tcSit4 k ^ 3 f ij * 
£^ Loogfc3d®f£^fl±£3iJj£-f & £ k *«X'§ 

-frwt^x'tiswHaffix:**. st< m^M2<r>jmK 

h IttSS^ n— * AJBtttcKS S iff , 0^ LX v ^ 
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